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PURPOSE: To suppress variation in flicker level due to variation in the tempera- 
ture of a liquid crystal panel by providing a circuit part which adjusts the 
potential of a counter electrode so that the level of a leak current when the 
potential of a picture element electrode is larger than the potential of the count- 
er electrode is equal to that when the potential of the picture element electrode 
is smaller than the potential of the counter electrode. 

CONSTITUTION: When the effective voltage applied to a liquid crystal layer 
is different between when the potential (a) of the picture element electrode 
is larger than the potential (b) of the counter electrode and when the potential 

(a) is less than the potential (b). the leak currents are different in value. For 
the purpose, the leak current when the potential (a) is larger than the electrode 

(b) and the leak current when the potential (a) is less than the potential (b) 
are detected and the potential of the counter electrode is so adjusted that those 
values are equal. Consequently, a symmetrical effective voltage can be applied 
to the liquid crystal layer and the flicker is suppressed for a long period without 
deterioration in display quality. 




X: time (optical scale w« 1/40. second). Yl: electrode potential 
(V). Y2: leak cuireni {jtA) 
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PURPOSE: To obtain the uniform^XM'i.entation of liquid crystal by injecting the 
liquid crystal into a panel within a Sjpecjfic temperature range determined by 
the phase inversion temperature of the liquid crystal, 

CONSTITUTION: The ferroelectric liquid crystal* 7-.. is injected into the liquid 
crystal panel in the temperature range which is a 'Certain value lower than 
chiral-isotropic phase inversion temperature, concretely, a Hemperature range 
which is 3"C and provides the chirai nematic phase. Consequently;--tiie molecule 
motion of the ferroelectric liquid crystal 7 is suppressed and decreases^ia inflow 
speed as the viscosity of the ferroelectric liquid crystal increases to eliminate 
orientation disorder at the time of the injection of the liquid crystal, thereby "" 
obtaining the excellent and uniform orientation of the liquid crystal. 




1: glass substrate. 2: ITO electrode. 3:^^iefitins film. 
4: orienting film. 5: seal resip., 6: spacer. 7: ferroelfectQC 
liquid crystal. 8: ITO electrode. 9: glass substrate 



kLIQUID CRYSTAL DISPLAY DEVICE 
(11) 2^:^4520 (A) (43) 5.2.1990 (19) JP 

(21) Appl7>fB^63- 185065 (22) 25.7.1988 
(71) TOSHIBA (72) KATSUO YAMADA 

(51) Int. CP. G02Fl/t33a 



.PURPOSE: To eliminate strain in'th^vicinity of the sealing part of the liquid 
crystal display device and to maintainVhigh-accuracy gap by specifying relation 
between the mean diameter of resin-based"^spgcers and the mean diameter of 
glass-based spacers which are arranged in the g^p*.^ 
CONSTITUTION: The specific gap is formed between'^a^st glass substrate 11 
and a 2nd glass substrate 12. The size of the gap is specfifi^ by polystyrene 
resin spacers 17 arranged in the inside area of the gap and 'th< glass fiber 
spacers 19 arranged in the seal part 18 of a sealant formed at the outtF^eriph- 
eral parts of the glass substrates 11 and 12. The mean diameter D, of the^'tml^ 
styrene resin spacers 17 and the mean diameter D2 of the glass fiber spacers ^ 
19 are so related that 0 < Di — ^OA^m: Consequently, no strain is generated 
in tiie vicinity of the sealing part of the substrates and the high-accuracy cell 
gap is obtained. 
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